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With the excessive consumption of water by people, freshwater scarcity has becoming a threat to 30 human society (Dong et al., 2013) . In the world, the largest freshwater consumer is agriculture, 31 which consumed more than 70% of world's freshwater (UNEP, 2007; Lucrezia et al., 2014) . To 32 ensure the increasing food demand, global water consumption have almost doubled during the past 33 40 years (Gleick, 2003) , and water resources have been heavily exploited for worldwide agriculture 34 (Konar et al., 2011) . In future, water use for food production will continue to meet the population 35 growth and changes in dietary preferences (Rosegrant and Ringler, 2000) . This will consume more 36 water resources. China is a freshwater poor country with about 2100 m 3 /y water resources per capita, 37 accounting for only 28% of the world's per capita share. The spatial mismatch between water and 38 arable land strengthened China's water challenge. There is about 70% arable land in the north of the 39 Yangze River with only about 17% water resources of the national total in China. Currently, as a 40 water shortage area north of the Yangze River, the NCP is facing the acutest water scarcity issue, 41 accounting for only 1.3% of China's total available water with 225 m 3 /y per capita (White et al., 42 2015). 43 As s metric to assess water use of the production system, the water footprint (WF) concept has 44 been proposed (Heokstra, 2003) , which included direct and indirect water use of a consumer or 45 producer (Hoekstra et al., 2009 ). In recent years, many researchers used the WF to evaluate water 
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The main aims of this study were: (1) to quantify the WF of main crops production in the HSP in 70 2012; (2) to discuss the reasonable crop structure based on WF analysis for different crop structure 71 scenarios. Through this study, we propose a most suitable crop planting structure for this region, and 72 give support to the development and implementation of policies on agricultural water management. ).
126
The WF intensity (WFI) of crop production is evaluated by dividing WF with crop yield:
127 where P is the precipitation (mm). (Table 3) . We found large difference of the WF, WFgreen, WFblue and WFgrey within 164 the main crops: among these crops (wheat, maize, cotton, peanut, rice, vegetables, fruiters), winter 165 wheat, vegetables and summer maize were three leading crops, taking 28.8% (14.7 km (1.5%), respectively, in 177 which winter wheat was the largest, then was summer maize. 178 The situation of WFI was totally different from WF (Table 3) . Among these crops, the WFI of 179 cotton was the largest and vegetables were the smallest, and the former was about eight times as 180 much as that of the latter; the WFI of winter wheat was basically equal to which of peanut. Results from the seven scenarios (Table 4) illustrated that: (1) the WF (including WFgreen,
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WFblue and WFgrey) of all the scenarios was smaller than the baseline, and those of scenario 5 185 were the smallest in the eight scenarios; (2) the WF of scenario 3 and scenario 8 was essentially 186 equal, and which of scenario 7 was slightly larger than them and scenario 6 was slightly larger than In the HSP, the agricultural water consumption mainly came from irrigation (Yuan and Shen, 195 2013), and this study also proved this point. According to the above analysis, the water 196 consumption of the crops (except maize, cotton and peanut) mainly came from irrigation, and their
197
WFblue accounted for about 50% of the WF (Table 3) 
